I
N 1966 there appeared a broad cooperative study 2 on subarachnoid hemorrhage based on 3265 cases of intracranial aneurysm in the USA and England. Since the incidence of intracranial aneurysms in our clinic had increased rapidly during the past decade ( Fig. 1) , we decided to study the current state of intracranial aneurysms in the neurosurgical clinics in Japan and compare it with that in the USA and our own series. Simple questionnaires were sent to 112 Japanese institutions in December, 1969, and answers were obtained from 111 institutions ( 9 9 . 1 % ) .
FIG. I. Increasing incidence of intracranial aneurysms in the Institute of Brain Diseases at
Tohoku University School of Medicine, Sendai, Japan.
Questionnaire
The questions asked in the questionnaire were as follows: 1) the number of patients with intracranial aneurysms proved by angiography, intracranial surgery, or autopsy until December 31, 1969, in each institution; 2) the number of aneurysms; 3) the number of patients according to age and sex; 4) the number of aneurysms according to the site of occurrence; 5) the number of patients according to the method of treatment; and 6) the number of patients subjected to anesthesia for intracranial direct operation for aneurysms. These data represented experiences during the last 10 years or over in several institutions, but mostly during the last 5 years or less.
Results
The total number of cases was 3548, with 3899 aneurysms, including 3275 cases with a single aneurysm and 273 cases with multiple (624) aneurysms (Table 1) . A survey of the number of cases from each institution indicated the following: there was no case in two institutions; 1-50 cases in 95 institutions; 51-100 cases in seven institutions; 101-150 cases in three institutions; 151-200 cases in two institutions; 201-250 cases in one institution; and more than 300 cases in one institution. FIG. 2 . Age of patients with intracranial aneurysm in the USA cooperative study and in Japan. In the JNC (Japanese Neurosurgical Clinics) statistics, 18 cases are excluded because no information on age was given. The USA cooperative study cases are classified by age of onset of first subarachnoid hemorrhage.
There were 1916 males and 1614 females, giving a male predominance of 54%. In the cooperative study 2 41% of the patients were male. The peak of incidence occurred in the 5th decade; 78% of the patients were between the 4th and 6th decade. Extremely few cases were found below 10 or above 80 years of age (Fig. 2) . There were 970 aneurysms (24.9%) in the anterior communicating artery, 1612 (41.3%) in the internal carotid artery, and 809 (20.8%) in the middle cerebral artery. Thus, 87% of the aneurysms occurred in the anterior half of the circle of Willis (Table 2 and Fig. 3 ). No significant difference in incidence was noted between right and left sides.
Direct intracranial operation for aneurysm was performed in 62%, nonsurgical treatment in 24.5%, ligation of the carotid or vertebral artery in 11.5%, and other intracranial operations in 2.0% (Table 3) . Since all of the institutions were neurosurgical institutions, most of the nonsurgical cases were included because the patients refused operation or died before operation.
Adequate operations (ligation or clipping) treating the aneurysmal neck were performed in 1612 aneurysms (71.1%), while operations reinforcing the aneurysmal wall such as wrapping or coating were done in 463 aneurysms (20.4%), and trapping in 147 (6.5%) ( Table 4) .
Discussion
In 1969, Ramamurthi 1 stated that subarachnoid hemorrhage and intracranial aneurysms occurred much less commonly in the Eastern countries including Japan than in the West. In fact, only a few reports on intracranial aneurysms had appeared in Japan up to 1960. However, it is a fact that there has been a rapid increase in the incidence of intracranial aneurysms during the past 10 years in our clinic, and this led us to a suspicion that intracranial aneurysms might actually not be rare in Japan. The data accumulated in the present study on a large number of patients with intracranial aneurysm suggest a prevalence of aneurysms in Japan comparable to that in Western countries.
The Japanese statistics revealed a predominance of males contrary to the statistics in the USA (Fig. 3) . In the age distribution of the patients, a sharp increase took place in the 30's, reaching a peak in the 40's and staying high in the 50's. In the USA, a low incidence was found in the 30's, which increased in the 40's; the peak was reached in the 50's, but stayed high in the 60's. This comparison indicates that the peak is reached 10 years younger in Japan than in the USA (Fig. 2) .
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The internal carotid artery was most frequently involved, followed by the anterior communicating and middle cerebral arteries. These arteries altogether accounted for 87% of the aneurysms. As has been emphasized by many reports, there was an overwhelming predominance in the anterior half of the circle of Willis (Table 2) .
Since the therapy for intracranial aneurysm should vary with the anatomical site and the state of the patient upon admission, general statements are inappropriate. No comparison should be made with the frequency of the direct single approach in the USA, since the statistics there were obtained from both neurosurgical and neurological institutions. In our experience, ~ the most favorable results are obtained with a direct operative approach, namely, a definitive procedure on the neck of the aneurysm.
In the USA, most patients were operated on under hypothermia at 32~ or below, although there has been some criticism of moderate hypothermic anesthesia. In our country, however, hypothermic anesthesia at a lower temperature than moderate hypothermia was carried out in 63.4%. Hypothermia at 26 ~ to 28~ during operation is our usual choice. In our experience, temporary stopping of blood flow is possible in any intracranial artery for 40 to 60 min at 27~ In one case, disruption over a period of 130 rain was successfully carried out by alternating 40 min of interruption with 15 min of reopening.
Hypothermic anesthesia also has its drawbacks. Cardiopulmonary complications and even cardiac arrest may be encountered. However, a skilled anesthetist is able to avoid the latter through careful performance.
